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ABSTRACT The study examines the relationship between orphanhood status and
nutritional status and food security among children living in the rapidly growing and
uniquely vulnerable slum settlements in Nairobi, Kenya. The study was conducted
between January and June 2007 among children aged 6–14 years, living in informal
settlements of Nairobi, Kenya. Anthropometric measurements were taken using
standard procedures and z scores generated using the NCHS/WHO reference. Data
on food security were collected through separate interviews with children and their
caregivers, and used to generate a composite food security score. Multiple regression
analysis was done to determine factors related to vulnerability with regards to food
security and nutritional outcomes. The results show that orphans were more vulnerable
to food insecurity than non-orphans and that paternal orphans were the most
vulnerable orphan group. However, these effects were not significant for nutritional
status, which measures long-term food deficiencies. The results also show that the most
vulnerable children are boys, those living in households with lowest socioeconomic
status, with many dependants, and female-headed and headed by adults with low
human capital (low education). This study provides useful insights to inform policies
and practice to identify target groups and intervention programs to improve the welfare
of orphans and vulnerable children living in urban poor communities.
KEYWORDS Orphans, Vulnerable children, Urban poor, Food security, Nutritional
outcomes, Kenya, Sub-Saharan Africa
INTRODUCTION
Despite being highlighted as one of the priority development issues under the
Millennium Development Goals framework, malnutrition remains an important
public health concern in the developing world.
1 Nutritional status and food security
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S282are a priority as malnutrition is a risk factor for morbidity and mortality, poor
cognitive development and reduced productivity.
2–4 Malnutrition and food insecur-
ity are often instigated by poor crop harvest and lack of ﬁnancial resources to
purchase food at market prices. While weather conditions are a very important
factor in determining food insecurity in the agricultural-based rural setting in most
of sub-Saharan Africa, lack of stable and well-paying livelihood opportunities is a
bigger factor in the cash-based urban setting. Urban malnutrition is an increasing
problem,
5 with 72% of sub-Saharan Africa’s urban residents living in informal
settlements characterised by poor environmental and health conditions, limited
livelihood opportunities, and a higher prevalence of other health hazards including
poor environmental sanitation and HIV/AIDS.
6–8 Primarily because of the relatively
high prevalence of HIV/AIDS-instigated death of adults, the numbers of orphans are
rising at a startling rate in sub-Saharan Africa, with every eighth child orphaned.
9,10
The importance of determining vulnerability to food insecurity and malnutrition
among children growing up in poor urban settings is paramount.
A number of factors have been suggested to affect both the level of food security
experienced at household level and the children’s nutritional status, some of which
are independently associated with households in which orphans live. These can
broadly be classiﬁed into child characteristics (e.g., age and gender), household
characteristics (e.g., household income, and number of children in the household),
parental characteristics (e.g., occupation, education level and age of the household
head) and community factors (e.g., water supply and sanitation).
11–16 AIDS orphans
are particularly vulnerable to food insecurity and malnutrition because of loss of
income during the long illness and following death of the deceased parent,
17,18 and
are mostly “adopted” into economically unstable households.
9,19 Orphans, for
example, tend to live in female-headed households, in larger households and in
households headed by the elderly such as grandparents.
20 Literature also highlights
the discrimination against children who are not biologically related to the household
head in the allocation of household resources, particularly when those are scarce.
21
There is considerable variability, however, in vulnerability to adverse nutritional
outcomes reported by different studies.
22–25 This variability may be explained by
differences between study populations in the characteristics of the risk experienced
and a household’s ability to respond to those risks.
26 Levels of vulnerability are
therefore likely to be deﬁned by the interaction between household wealth, the
number of risks faced and the speciﬁc nature of the orphanhood.
18 For example,
while it is generally accepted that maternal orphans are usually at a greater risk than
paternal orphans for health problems, other studies suggest that paternal orphans
are more vulnerable to nutritional deﬁcits, demonstrated by low weight-for-height
and acute malnutrition (wasting).
24,27
Given the rapid expansion of urban slums in sub-Saharan Africa, with majority
of urban residents living in slum settlements,
28 their health indicators are likely to
determine national indicators. Despite this, little evidence exists regarding food
security issues and nutritional outcomes of children growing in these settlements.
Additionally, HIV prevalence is highest in urban areas in Kenya (10%), almost twice
as high as in rural areas (6%)
7 and the prevalence rates in the slums are actually
higher than in urban areas in general (14% in Korogocho and 8% in Viwandani)*.
There is need to identify characteristics of the most vulnerable children living in
*Preliminary results of an HIV seroprevalence survey conducted between 2007 and 2008 by the African
Population and Health Research Centre.
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explore the relative vulnerability with regards to food security and nutritional
outcomes of vulnerable children and orphans living in urban poor settlements, and
to explore the determinants of this vulnerability. We examine both nutritional status
and food security so as to ascertain the current situation as well as possible long-
term effects of orphanhood.
DATA AND METHODS
Study Context and Data Source
This study uses data from a World Bank-funded study of the welfare of orphans
and vulnerable children (OVCs) of primary school-going age (6–14 years) in urban
poor areas.
29 The OVC study was carried out in two informal settlements in
Nairobi, Kenya, where the African Population and Health Research Centre
(APHRC) has run a health and demographic surveillance system, the Nairobi urban
health and demographic surveillance system (NUHDSS), since 2001. The NUHDSS,
in which the study was nested, involves a systematic quarterly recording of vital
demographic events including births, deaths and migrations occurring among
household residents. The NUHDSS also regularly collects data on other health and
socioeconomic issues such as household assets and amenities, morbidity, and cause
of death, using verbal autopsies and education. The two slum areas that comprise
the study site (Korogocho and Viwandani) are densely populated (63,318 and
52,583 inhabitants per square kilometer, respectively) and are also characterized by
poor housing, high unemployment rates, lack of water supply and sanitation
services, high levels of violence and general insecurity and poor health indicators.
8,30
Viwandani, which is located near the industrial area, has relatively higher levels of
education, employment and population mobility, while the population in Korogocho
is more stable and with higher levels of co-residence of spouses.
The OVC study, which was carried out between January and June 2007,
investigated various domains of child welfare. This paper uses data on nutritional
status and food security among orphans and non-orphans. In common with other
studies, the term orphan in this study refers to children who have lost either one
(paternal/maternal) or both parents (double).
The target minimum sample size calculated for the study was 2,122. We then
sought to include all orphans in the NUHDSS database (n=1,202), with an equal
number of non-orphans, randomly selected from the NUHDSS database; matched
upon age, gender and location of residence at the population level. Hence, the target
sample was 2,404 children. Anthropometric measurements (height and weight) were
taken from the child; and interviews regarding food security were done with both
the child and his/her caregiver.
Ethical approval for the study was obtained from the Kenya Medical Research
Institute’s National Ethical Review Committee. Written informed consent was
obtained from the child’s caregiver both for interviewing the caregiver and the child.
In addition, verbal assent was obtained from the child.
Study Variables
Dependent Variables Child nutritional status was derived from anthropometric
measurements taken from all the children. All measurements were carried out using
standard procedures.
31 Height was measured using an inelastic tape measure with
KIMANI-MURAGE ET AL. S284the child standing on level ground against a ﬂat perpendicular surface and was
recorded in centimeters to one decimal point. Weight was measured using an
electronic scale (Seca 881 U, obtained from United Nations Children’s Fund) and
was recorded in kilograms to one decimal place. Through use of the World Health
Organization (WHO) 2005 Anthro program,
32 height-for-age and weight-for-age z
scores were generated using the 1977 National Center for Health Statistics/World
Health Organization (NCHS/WHO) reference. Nutritional outcomes included
height-for-age score, weight-for-age score, stunting and underweight.
Food security was measured through complementary interviews with both the
caregiver and the index child separately. Questions asked sought to assess perceived
hunger, regularity of meals, food access and food shortage. Answers were recoded to
be unidirectional, with 0/1 being the poorest/lowest and 4/5 the best/highest; a
composite measure was then derived by summing up standardized scores of all
responses. Cases with missing information on any of the food security variables were
not included in the generation of the composite score (a total of 63 cases). Such
missing information was mainly due to questions with reference to a speciﬁc date,
e.g. if the child was away from the household on the reference day (see Table 7 for
questions contributing to the food security score).
Independent Variables The orphan status of children—our key predictor—was
deﬁned using two speciﬁcations: (1) non-orphan vs. orphan and (2) father/paternal
orphan vs. mother/maternal orphan vs. double orphan. Other explanatory variables,
mainly extracted from the NUHDSS database, included location of residence
(Korogocho, Viwandani); child’s age, sex, ethnicity and relationship to the house-
hold head; household head’s age, sex and highest level of education; number of
children G15 years in the household; household socioeconomic status (constructed
using principal component analysis of the following amenities and assets: electricity
supply, bicycle, television, radio, house phone, sofa, table, ﬂush light, kerosene
lamp, kerosene stove and wall clock). Household wealth tertiles were generated
from the wealth index using the Stata’s xtile command and labeled as poorest
(lowest 1/3), middle and least poor (highest 1/3).
Statistical Analysis
Analysis was carried out to test the following hypotheses:
 Orphans are more vulnerable than their non-orphan counterparts in relation to
food security and have poorer nutritional status;
 Paternal orphans are worse off than maternal orphans in relation to food security
and nutritional outcomes;
 Double orphans are worse off than their paternal and maternal orphan counter-
parts in relation to food security and nutritional outcomes.
Only children for whom information from two sources (the index child and the
caregiver) was captured were considered in the analysis (n=1,235: 467 orphans and
768 non-orphans). Five hundred nineteen caregivers were unavailable for interview
because of migration (314 permanent, 10 temporary), refusals (48), deaths (17) and
untraceable (130). A further 797 children were excluded due to migration (312
permanent and 193 temporary), refusals (44), death (3) and untraceable (245).
Overall, there were 1,550 children with a corresponding caregiver interview: 950
non-orphans and 600 orphans. Three hundred ﬁfteen of these children were aged
FOOD SECURITY AND NUTRITIONAL OUTCOMES AMONG URBAN POOR ORPHANS IN NAIROBI, KENYA S28515 years or older (due to some time lapse between sampling from the NUHDSS
database and the actual study time), and hence excluded from analysis. Thus, 1,235
children were included in the analysis.
The analysis, done using Stata version 10.0 (StataCorp LP, USA), involved both
descriptive and multivariate regression methods. Chi-square test was used to test for
differences in proportions by orphan status. Initially, mean group differences with
regards to nutritional outcomes and food security score were analyzed through t test
TABLE 1 Characteristics of study participants, Nairobi informal settlements, Kenya, 2007
n/Mean %
Total participants 1,235 100
Orphan status
Non-orphan 768 62.2
Orphans 467 37.8
Orphan type
Paternal 307 24.9
Maternal 95 7.7
Double 65 5.3
Sex
Male 579 46.9
Female 656 53.1
Mean age (years)
Total sample 10.6
Orphans 10.8
Non-orphans 10.5
Household head relationship
Parent 980 79.4
Other relative 132 10.7
Nonrelative 123 10.0
Ethnicity
Kikuyu 412 33.4
Luhya 154 12.5
Luo 351 28.4
Other 318 25.8
Sex of household head
Male 596 48.3
Female 589 47.7
Missing 50 4.1
Age of household head
G35 years 381 30.9
35–49 years 588 47.6
50+ years 216 17.5
Missing 50 4.1
Mean number of children G15 years in the household
Total sample 3.5
Orphans 3.6
Non-orphans 3.5
Household head education
None 251 20.3
Primary 707 57.3
Secondary+ 277 22.4
KIMANI-MURAGE ET AL. S286for orphan status (orphan/non-orphan) and a one-way ANOVA for categories of
orphanhood (father, mother and double). Subsequently, random intercepts regres-
sion models were used in the multivariate analysis using the Stata’s xtmixed
command (for linear regression) and xtlogit command (for logistic regression) to
allow for clustering at the household level, given the structure of the sample. The
1,235 children included in the study were nested within 1,034 households: 1
household had 4 children, 29 households had 3 children each and 140 households
had two children each, while the rest of the 864 households hosted one child each.
TABLE 2 Caregiver’s view on child’s food access, food shortage and regularity of meals,
Nairobi informal settlements, Kenya, 2007
Usually
has enough
food (%)
Had enough
food last
6 months (%)
Had breakfast
last 2 days (%)
Had lunch
last 2 days (%)
Had
supper last
2 days (%)
By orphan status pG0.001 pG0.001 pG0.001 pG0.001 p=0.419
Orphan 52.4 35.2 73.9 81.3 94.2
Non-orphan 66.1 46.3 82.9 87.8 95.3
By orphan type pG0.001 p=0.370 p=0.170 p=0.060 p=0.880
Paternal 47.4 33.2 71.1 78.9 94.3
Maternal 66.7 41.5 79.8 89.9 93.3
Double 55.4 35.4 78.7 80.7 95.2
TABLE 3 Child’s perceived hunger, Nairobi informal settlements, Kenya, 2007
Never Sometimes Often Always
Frequency of going to school/staying hungry in the morning (%)
By orphan status p=0.030
Orphan 49.3 32.7 12.3 5.8
Non-orphan 56.4 30.5 9.8 3.4
By orphan type p=0.260
Paternal 46.2 35.1 12.8 5.9
Maternal 60.0 27.4 9.5 3.2
Double 47.7 29.2 13.9 9.2
Frequency of staying hungry during the day (%)
By orphan status p=0.170
Orphan 55.2 35.4 7.7 1.7
Non-orphan 61.6 30.6 6.3 1.6
By orphan type p=0.550
Paternal 53.6 36.0 8.2 2.3
Maternal 61.1 30.5 8.4 0.0
Double 53.9 40.0 4.6 1.5
Frequency of sleeping hungry (%)
By orphan status p=0.140
Orphan 55.1 38.1 5.8 1.1
Non-orphan 61.7 32.8 4.6 0.9
By orphan type p=0.090
Paternal 52.1 39.3 7.5 1.0
Maternal 67.4 29.5 2.1 1.1
Double 50.8 44.6 3.1 1.5
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effects at the child level and at the household level, respectively.
RESULTS
Children’s Background Characteristics
Table 1 presents characteristics of the 1,235 children included in the analysis. Given
that there were a higher number of orphans living in Korogocho, compared to
Viwandani, our sampling strategy yielded about three-quarters of children from
Korogocho. The sample was made up of 768 non-orphans (62.2%) and 467
orphans (37.8%), with a predominance of paternal orphans (about 66% of the
orphans). The mean age of children was 10.6 years, with 53% girls.
FOOD SECURITY
According to the caregiver responses, orphans had poorer access to food in the last
6 months (pG0.001), as shown in Table 2. A smaller proportion of orphans com-
pared to non-orphans reported usually having enough food (pG0.001), with
paternal orphans being the worst off among the orphan types (pG0.001). The
caregiver’s reports also show that orphans also took fewer meals on a daily basis
than non-orphans (pG0.001) (results not shown on the table). A smaller proportion
of orphans were said to have had breakfast or lunch at least once in the last 2 days
(pG0.001, respectively) (Table 2). With regards to child responses, a higher
proportion of orphans than non-orphans reported staying hungry in the morning
or going to school hungry (p=0.030), which tallies with the caregiver’s response on
frequency of the child taking breakfast in the last 2 days (Table 3).
Orphans had a signiﬁcantly lower mean food security score compared to non-
orphans (pG0.001). (Table 4) The means for paternal, maternal and double orphans
were also signiﬁcantly different, with paternal orphans being the most vulnerable
(p=0.007).
Nutritional Status
Unadjusted nutritional outcomes by orphan status and orphan types are shown in
Table 4. Higher z scores denote better nutritional outcomes. The proportion of
children that were stunted was 26%. There was no signiﬁcant variation in the
prevalence of stunting by orphan status or orphan type. There was also no
TABLE 4 Mean unadjusted height-for-age, weight-for-age and weight-for-height z scores, and
prevalence of malnutrition, Nairobi informal settlements, Kenya, 2007
Food security score HAZ WAZ Stunting (%) Underweight (%)
By orphan status pG0.001 p=0.242 p=0.009 p=0.770 p=0.670
Orphans −1.46 −1.16 −0.93 25.1 12.5
Non-orphans 0.84 −1.25 −1.07 25.8 13.3
By orphan type p=0.007 p=0.119 p=0.029 p=0.700 p=0.840
Paternal −2.21 −1.17 −0.90 24.1 13.1
Maternal 0.61 −1.34 −1.13 28.4 11.6
Double −0.96 −0.88 −0.75 24.6 10.8
HAZ height for age, WAZ weight for age
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FOOD SECURITY AND NUTRITIONAL OUTCOMES AMONG URBAN POOR ORPHANS IN NAIROBI, KENYA S291signiﬁcant variation in height-for-age z scores by orphan status or orphan type. The
total proportion of underweight children was 13%. There was no signiﬁcant
variation in the prevalence of underweight by orphan status or orphan type. With
regards to weight-for-age scores, orphans were signiﬁcantly better off than non-
orphans (p=0.009). Among orphaned children, maternal orphans showed the worst
outcome (p=0.029).
Multivariate Results: Orphans vs. Non-Orphans
Table 5 shows results of multivariate regression analysis performed on the total
sample of children, with orphan status coded as binary (non-orphan, orphan). In
terms of height for age, girls had signiﬁcantly higher z scores (better outcomes) than
boys (pG0.01), younger children were signiﬁcantly better off than their older
counterparts (pG0.01), children of Luo ethnic group had signiﬁcantly higher z scores
compared to Kikuyu children (pG0.01), while children with household heads aged
50+ years had signiﬁcantly higher z scores compared to those with household heads
aged 35–49 years (pG0.01). With regards to weight-for-age z scores, girls had
signiﬁcantly higher z scores than boys (pG0.01); Luhya and Luo children had
signiﬁcantly higher z scores than Kikuyu children (pG0.01), while children of other
ethnic groups had signiﬁcantly lower z scores (pG0.01); children of female-headed
households had higher scores than of male-headed households (pG0.1), while
households with a higher number of children aged less than 15 years had
signiﬁcantly lower z scores (pG0.01).
For stunting, girls and Luo children were signiﬁcantly less stunted (pG0.01),
while older children (pG0.01) and children in Viwandani (pG0.05) were signiﬁcantly
more stunted. Likewise, girls (pG0.1), Luhya (pG0.1) and Luo (pG0.01) children,
and children whose household heads had secondary education (pG0.05) were less
underweight, while older children were more underweight (pG0.01).
The pattern of association of the covariates with food security was different
from that observed for nutritional status in a number of respects. Orphans had
signiﬁcantly poorer food security (pG0.01), girls had better food security (pG0.1),
children whose household head was a relative other than the parent had signiﬁcantly
better food security (pG0.01), Luhya and Luo children had signiﬁcantly poorer food
security compared to Kikuyu children (pG0.01, respectively), children in female-
headed households had signiﬁcantly poorer food security (pG0.01), while the
number of children aged G15 years in the household was signiﬁcantly negatively
associated with food security (pG0.01). Differentials in food security by household
wealth were large, strong and in the expected direction (pG0.01); and Viwandani
children displayed signiﬁcantly better outcomes than their counterparts from
Korogocho (pG0.05).
Multivariate Result by Orphan Type
Table 6 shows the analysis restricted to the sample of orphans, with orphan types
deﬁned as paternal (reference category), maternal or double. Double orphans tended
to have better nutritional and food security outcomes, compared with paternal
orphans, but differences were generally not signiﬁcant. Maternal orphans were
worse off than paternal orphans in terms of height for age (difference not signiﬁcant)
and weight for age (pG0.1). In contrast, maternal orphans were better off than the
paternal orphans in terms of food security (pG0.1). Covariates for nutritional
outcomes and food security among orphans were generally similar to those
described above among all children.
KIMANI-MURAGE ET AL. S292Household-level random variation was signiﬁcant for the various outcomes,
indicating signiﬁcant intrahousehold heterogeneity in nutritional outcomes and food
security.
DISCUSSION
In line with previous studies,
26,33 our results indicate that orphans living in
households in informal settlements in Nairobi are indeed more vulnerable with
regards to food security than non-orphaned children, most particularly paternal
orphans. This may be as a consequence, as found in other studies, of the loss of the
main income earner,
20 an explanation that is consistent with the association found
between household socioeconomic status and food security.
In contrast, we found no signiﬁcant effect of orphanhood on nutritional status,
but this too has been observed elsewhere.
23–25,33 The difference between orphans
and non-orphans with regards to food security did not therefore translate into
detrimental effects upon nutritional status, with food security not emerging as an
important determinant of nutritional status in the regression analysis. The
discrepancy in the relationship between orphanhood and food security scores and
nutritional status was most marked for maternal orphans, who had the highest
scores in food security while having the poorest nutritional outcomes. Reﬂected in
the differences in food security may be differences in perceived vulnerability rather
than functional differences in food access and intake. Alternatively, the discrepancies
may reﬂect the immediacy of changes in food security, while children’s weight and,
to a greater degree, height reﬂect past access and adequacy of intake. Early growth
trajectories may have predated the onset of the inﬂuence of parental illness and
death, and thus height and weight and the respective stunting and underweight may
not be the most sensitive indicators of current inﬂuences on nutritional status. The
lack of a strong association between household socioeconomic status and nutritional
status also suggests that current household characteristics do not strongly inﬂuence
current nutritional status.
Differential vulnerability between orphan groups was found in our study, a
common feature of other investigations.
24,27 Contrary to our expectations, we did
not ﬁnd double orphans as the most vulnerable. In our study, paternal orphans had
the lowest scores for food security. It may be that adoption into other households
protects the double orphan from risks experienced by households where the father
has died and the mother remains with the sole responsibility for feeding her children.
This was also reﬂected in children and orphans living in households headed by a
relative other than the parent having higher food security scores. The relative
resilience of those in households where the mother has died reﬂects the critical
importance of a stable breadwinner (mostly the man) in the urban context. When he
dies, the presence of the mother alone is not adequate to cater for the children. When
the mother dies, however, the man is likely to have another wife or another female
relative help to take care of the children. Alternatively, the poorer food security
scores of paternal orphans may reﬂect the greater anxiety experienced by those in
female-headed households. To answer the questions about differential vulnerability,
more information is needed about support networks available to different house-
holds than is currently presented in the literature.
Factors, other than orphan status, that we found to have contributed to
differences in food security and nutritional outcomes include sex, age and ethnicity
of the child; household head’s relationship to the child; sex, age and education level
FOOD SECURITY AND NUTRITIONAL OUTCOMES AMONG URBAN POOR ORPHANS IN NAIROBI, KENYA S293of the household head; number of dependants in the household; household
socioeconomic status; and area of residence. At the child level, we found that, in
common with some but not all other studies,
11,13,34,35 males were more vulnerable
to poorer nutritional outcomes and were more vulnerable to food insecurity. The
relative vulnerability of males to malnutrition has been associated with low
socioeconomic status.
36 The observed sex difference in nutritional status may also
be due to a delay in pubertal growth spurt among adolescent boys in our study,
common where undernutrition is prevalent.
37 Contrary to some other studies,
24
younger children were less vulnerable, possibly because this study focused on
school-age children, and not the very young. While studies have indicated that
growth of young children (G10 years) is similar across different ethnic back-
grounds,
38 this may not apply for older children. The ethnic differences observed
may be more related to genetic make-up rather than to food access, as the ethnic
groups with best nutritional outcomes had the lowest food security score, temporal
limitations notwithstanding.
At the household level, that the number of resident children was associated with
higher food insecurity is not unexpected,
12,15 and does highlight the need to restrict
the burden of numbers on households providing support for orphans. Children in
female-headed households had lower food security scores which may reﬂect lower
socioeconomic status, particularly in circumstances of death of the bread earner.
Education of the household head, which may relate to socioeconomic status and
food security, was associated with better nutritional outcomes,
29 suggesting a more
consistent nutritional intake in this group of children over time. Better nutritional
outcomes also seem to characterise children living in Korogocho, the more stable of
the two neighbourhoods, although better food security was experienced by children
living in the slightly richer neighbourhoods of Viwandani. It is possible that the
differences in nutritional outcomes may also be due to ethnic distribution as results
not shown indicate that there were more children of Luo ethnic group in Korogocho
(about double) than in Viwandani (while Luos had the best nutritional outcomes).
The signiﬁcant household-level random effects found imply that there are other
inﬂuences upon variability in outcome that we have not captured in this study.
A few limitations of the study are worth mentioning. We were unable to
ascertain whether those large numbers of children missing through migration and
other reasons were also from signiﬁcantly different, perhaps more vulnerable
groups. Given the extended family system of this region, it is likely that they will
have been fostered into the households of relatives resident in other areas, and our
data suggest that the speciﬁc characteristics of those communities will have had a
different impact upon outcome. While designed for use within the target population,
the food security assessment measure used did not include the multiple dimensions
of food security used by measures developed in other cultural settings, limiting the
depth of our analysis. A longitudinal design would be able to address the uncertainty
over whether the poorer scores of orphans on our measure of food security were due
to functional differences between households or to differences in the perception of
difﬁculties in food access that might be, for example, caused by the stress and
anxiety of the illness/death of the child’s parents.
Nonetheless, we were able to conclude that orphans are more vulnerable to food
insecurity but not nutritional status. The results also show that the most vulnerable
children are boys, those living in households with lowest socioeconomic status, with
many dependants, and headed by women and adults with low human capital (low
education). Taken together, the results indicate that the vulnerability of children
KIMANI-MURAGE ET AL. S294living in poor households to the effects of orphanhood should be understood in
terms of the constellation of risk and resilience factors that they are exposed to, and
not to a single negative event, i.e., the death of a parent. The differential
vulnerability among different orphan groups suggests that both future investigations
and interventions should no longer consider all orphans as one group, but consider
the type of loss as a more sensitive indicator of need.
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APPENDIX
TABLE 7 Questionscontributingtofoodsecurityscore,Nairobiinformalsettlements,Kenya,2007
Question Measurement scale
Questionnaire/
Respondent
-Would you say the child usually
has enough to eat?
Binary (yes/no) Caregiver
-How many meals does the child usually
have/eat every day?
3 (Quantitative,
more than three
was recoded as 3)
Caregiver
-How many times did the child eat yesterday
and the day before yesterday? (Did s/he
eat… yesterday, day before yesterday?
Binary (yes/no) Caregiver
Breakfast
Lunch
Supper
-In the past 6 months, how often has the
child not had enough to eat? Was it every day, a few
times a week, a few times a month, once a month
or less, or you always had enough to eat?
5 Caregiver
-How often would you say that you go to school
hungry/you stay hungry in the morning (Is it
every day, often, sometimes or never)?
4 Child
-How often would you say that you stay hungry during
the day (Is it every day, often, sometimes or never)?
4 Child
-How often would you say that you sleep hungry
(Is it every day, often, sometimes or never)?
4 Child
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